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SUMMARY

Chicken rotaviruses (CRVs) were
detected, identified and characterized in broiler
chicken with diarrhea for the first time in Egypt.
Fecal samples were collected from 85 naturally
occurring  diartheal outbreaks in commercial
chicken broilers fanms that are located in a wide
range of geographical areas including many
Egyptian governorates mainly 6” Octobar, El-
fayom, Giza, Qaluobea, Menofia and El-
mansoura during year 2008. CRV was detected
in the fecal samples by ELISA using
monoclonal antibodies (Mabs) against VP6,
Electron (EM),
Transcription-Polymerase Chain Reaction (RT-
PCR) and the virus was isolated using SPF
chickens. The obtained results confirmed the
isolation and identification of group A chicken
totavirus while the molecular characterization

Microscopy Reverse

analysis using different primers sets suggested
that the isolated chicken rotavirus does not

belong to the same cluster of Chl rotavirus
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strain but most likely more related to Po-13
strain (mammalian like chicken rotavirus
strains). This study reports the importance of
rotaviruses in broiler chickens with delayed
growth and diarrhea.

INTRODUCTION

Rotaviruses are the causes of enteric
disease in a wide variety of avian and
mammalian species, including human beings
(Tzipori, 1985). They were first identified in
avian species in 1977 by Bergeland et al.,
(1977) who reported them as causes of
enteritis in turkey poults. Since that time, they
have been identified in both domestic and
free-ranging avian species including chickens,
pheasants, and ducks (Gough et al., 1985 and
1986; McNulty, 2003; Reynolds et al,, 1987a
and b).

Rotaviruses are classified as a separate
genus within family Reoviridae (Estes, 1990).
Rotaviruses are nonenveloped, spherical and



have a diameter of approximately 70 nm. Intact
viruses consist of two icosahedral capsid shells
(approximately 50 and 70 nm in diameter); they
bave a distinctive “wheel-like” appearance by
negative-stain EM owing to a smooth outer rim
and capsomeres of the inner capsid that radiate
toward the rim. The genome is comprised of 11
linear segments of double-stranded (ds) RNA.
The rotavirus virion consists of a three
concentric protein shells, or layers. The inner
most layer, or core, is composed of the VP2
protein, the middle layer is composed of the
VP6 protein, and the outer layer is composed of
two neutralizing proteins; the major surface
glycoprotein, VP7 (glycoprotein, G) and
hacmagglutinin spike, VP4 (Protease sensifive,
P); (Estes and Cohen, 1989).

Classification of avian rotaviruses has
been  based  primarily on  cross-
immunofluorescence studies and PAGE
analyses of dsRNA segments. Avian
rotaviruses that cross-react by fluorescent
antibodies (FA) with antisera prepared against
Group A mammalian rotaviruses are
clagsified as Group A avian rotaviruses
(McNulty et al., 1979a). Rotaviruses that lack
the Group A antigen are referred to as
“atypical” rotaviruses, including those avian
rotaviruses designated as groups D, F, and G
(McNulty et al., 1981 and McNulty, 2003).
Yet, avian rotaviruses from group A have
already been isolated from the intestinal

contents of chickens, turkeys, and other avian

574
Vet. Med. 1., Giza Vol. 57, No. 4 (2009)

species (Briissow et al., 1992b, Sugiyama et
al., 2004).

In field conditions, rotavirus infections
in poultry subclinical

manifestations, or they may be associated

may induce

with enteritis, dehydration, anorexia, low
weight gain, and increased mortality
(McNulty, 2003; Tamehiro et al.,, 2003). In
both layer hens and broiler chickens, rotavirus
has already been established as the etiological
agent of enteritis, originated from viral
replication in intestinal epithelium, resulting
in diarthea and nutrient malabsorption
(Snodgrass et al.,, 1986), which causes an
increase in feed conversion ratio and large
economic losses to poultry industry (Barnes,
1997).

Diagnosis of rotavirus  infection
usually is based on detection of viruses in
feces using EM, detection of viral antigens in
tissues using FA, or demonstration of
rotavirus RNA in feces using PAGE.
Detection of rotavirus in feces by direct EM is
a sensitive diagnostic approach and this
method will detect rotaviruses of all
serogroups (Theil et al., 1986). Immune EM
and FA require specific antisera; however,
these procedures may be used to identify
specific serogroups. RT-PCR and ELISA had
been also
characterization of rotavirus in fecal samples
{Hussein et al., 1995 and 1996).

The lack of information on the

used for diagnosis and

presence of chicken rotaviruses in Egyptian



broilers was the major motivation for this
work. The aim of the present study was
focused on  detection,

identification of chicken rotaviruses.

MATERIAL AND METHODS

Fecal samples:

85 fecal samples were collected from
diarrheic chickens from 1 to 6 weeks of age
with a special focus on age between 20 and 32
days in order to diminish the effect of the
maternal immunity on virus shedding and also
to avoid the ages of solid immunity
development that linked with higher ages with
different degrees of severity. Samples were
collected from different poultry farms
representing a4 wide range of geographical
areas distribution including many Egyptian
governorates mainly 6th October, El-Fayom,
Giza, Oaluobea, Menofia and El-Mansoura,
VP6 Mabhs-based ELISA:

Fecal samples were tested for group A
rotavirus by Mabs-based ELISA according to
Hussein et al., (1995). Briefly, ELISA plates
were coated with 3.4 ug/well of Rotavirus
specific polyclonal antibodies. The piate was
then incubated for 1 hour at 37°C. Non-
specific binding sites were saturated with
10% blocking buffer (nom fat dry milk
(NFDM) in PBS pH 7.4) over night at 4°C.
After washing with PBS containing 0.05%
Tween-20 (PBS-T), the chicken fecal samples
diluted PBS were added to plate and
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isolation and

incubated at 37°C for 1 hour then washed
again 3 times. VP6 Mabs was added then the
plate was incubated at 37°C for 1 hour then
washed again 3 times. Secondary antibody
(antimouse conjugated peroxidase) were
added to each well then incubated at 37°C for
1hour before thoroughly 3 times washing with
PBS-T. The color was developed with the
addition of H»O»/OPD for 20 min. Further color
development was stopped by SDS (0.5%), and
then the plate was read at 450 nm wavelength,
Electron microscopy:

Positive fecal samples in ELISA were
examined with Negative-Stain  Electron
Microscopy (McNulty et al. 1979b) to detect
the characteristic feature of rotavirus particles.
Examination of the satined samples was
carried out at the EM unit VACSERA,
Agouza, Giza, Egypt.

Isolation of CRY in SPF chicks

Groups of SPF chickens aged 14, 28
and 38 days were infected orally with 1 ml of
the prepared fecal sample suspension. Age-
matched SPF chickens were kept as controls.
At daily mtervals after 72 hours, fecal samples
were collected from the experimentally infected
chicks; representative birds from cach group
were sacrificed and examined.

Extraction of viral nucleic acids:

The CRV double-stranded RNA
(dsRNA) was extracted from fecal samples
using Trizol RNA extraction kit [GIBCO]
according  to
{Chomeznski and Sacchi, 1987). The reagent is

recommended  procedures
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a mono-phasic solution of phenol and guanidine
isothiocyanate for RNA isolation in a single
step that maintains the integrity of the RNA,
while disrupting cells and dissolving cell
components. The aqueous chloroform
supernatant containing RNA was collected then
washed and precipitated with isopropanol
followed by ethanol 75%. The extracted RNA
was suspended in nuclease free water and kept
at -85 »C till used for RT-PCR.

RT-PCR amplification:

The CRV dsRNA was RT-PCR
amplified as described previously (El-sabagh et
al., 2007). The primers for RT-PCR were as
follows: Mammalian VP6 forward primer 5°-
GGCTTTTAAACGAAGTCTTCAACATGG-
3" (nucleotide 1- 27) and Mammalian VP6
reverse primer 5
GGTCACATCCTCTCACTACGC-3”
(complementary to nucleotide 1336- 1356),
Mammalian VP7 forward primer, 5'-
GCGGTTAGCTCCTTTTAATGTATGG-3
(nucleotide 32- 56) and Mammalian VP7
reverse primer 5'-
GGTCACATCATACAACTCTAATCTAACA
TG-3" {(complementary to nucleotide 1033-
1062) (El-sabagh, 2006). Chicken (Chl) VP6
forward primer 5
GGCTTTTAAACGAAGTCTTC-3"
{nucleotide 1-20) Chicken (Chi) VP6 reverse
primer 5 -GGTCACATCCTCTCACTA-3’
(complementary to nucleotide 1331-1348)
(Elschner et al., 2005). Pigeon (Po-13) VP6
forward primer 5-
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GGAATTTGCAAAATGGAAGA-3’
{nucleotide 440-459) and Pigeon (Po-13) VP6
reverse primer 5'-
GCTGGTGTCATATTTGGT-3"
(complementary to nucleotide 915-932) (Ito et
al., 2001).The RT-PCR products were analyzed
on 1.25% agarose gel containing 0.5 ug/ml
ethidium bromide.

RESULTS

Antigenic Detection of CRVs using VP6
Mabs based-ELISA:

ELISA, Based on the use Mabs reacted
with the VP6 of all groups A RV, was carried
out to identify the rotavirus in the direct fecal
sample suspension. The screening results of the
captured double sandwich ELISA showed 13
positive samples out of 85 total tested samples
with prevalence of 15.2 %. Table (1) summarize
the screening results of the captured sandwich
VP6 Mabs based-ELISA for the examined fecal
samples and summarize the age and
governmental locations of positive fecal
samples.

Molecular detection of CRVs using VP6
and VP7 specific mammalian primers:

7 samples showed the highest optical
densities out of 13 positive samples in VP6 Mabs
based-ELISA were selected to be used in RT-
PCR detection of rotaviruses RNA using VP6
and VP7 mammalian primers. The results of RT-
PCR revealed that only one sample showed the



1356bp specific band of VP6 gene while the
VP7 primers did not show any specific bands.
Detection of CRVs using Negative Stain
Electron Microscopy:

The fecal sample showed VP6 specific
band in RT-PCR was clarified by low speed
centrifugation and concentrated through ultra-
centrifugation then examined using negative

stain electron microscopy. Fig. (1) Show both

double-layered and triple-layered rotavirus
particles in the original field sample. This
field sample was orally administered to SPF
chicks then the fecal samples were collected
from the experimentally infected chicks and
examined again using EM. Fig. (2) Show the
rotavirus particles in fecal samples collected
from SPF chicks

Table (1): The positivity degree of the positive fecal chicken samples as compared with positive and

negative controls.

Key No. of tested Govern tal ..
samples Age Y;:a:;:)? Positive degree
12 28 days +
13 28 days +
T 22 days Qaluobea vy
18 12 days ++
20 20 days +
52 +
60 +
67 +-+
68 20-30 days Mansoura +
69 +
78 +
81 ++
85 +
NCDYV strain Standard MA-104 tissue culture +++
UK strain adapted positive control rotavirus 4
PBS ) ) , -
MEM Negative control diluents -

Molecular detection of CRVs in feces of
experimentally infected SPF chicks using

VP6 shecific chicken primers:

Two sets of CRVs VP6 gene specific

primers were designed. The first set amplify
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1348 bp fragment (Chlstrain) while the
second set amplify 470 bp fragment (Po-13
mammalian like strains). Analysis of the RT-
PCR products in ethidium bromide-stained
agarose gel revealed that the tested fecal
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sample.s collected at day 4 and day 5 post negative with Chl specific primer and
experimental infection in SPF chicks were positive with Po-13 mammalian like strains.

Fig. (1): EM of rotavirus detected in field chicken fecal samples. Note the
wheel-like appearance of some of the rotavirus particles.
Magnification is 30.000 times.

Fig. (2): EM of chicken rotaviruses after isolation in SPF chicks. Note
the presence of shelled particles detected in 5th day collected
fecal samples from experimentally. Magnification is 40.000
times.
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DISCUSSION

Rotavirus replication occurs primarily
in mature villus epithelium of the small
intestine (McNulty, 1997), and maximum
excretion of virus in feces occurs from 2 to 5
days postexposure (McNulty et al., 1983).
Rotaviruses gain eniry to the body through
ingestion, and transmission occurs via fecal
shedding (McNulty et al., 1983) so the 85
fecal samples were collected from diarrheic
chickens suspecting rotavirus infection. The
collected samples were representing most of
common commercial Egyptian broiler and
from multiple ages ranging from 1 to 6 weeks
with a special focus on age between 20 and 32
days in order to diminish the effect of the
maternal immunity and also to avoid the ages
of solid immunity development that linked
with higher ages.

ELISA was more efficient and sensitive
than other detection tests (Ellen and Delecuw,
1977). Utilizing ELISA based on the
monoclonal antibodies have proved its
efficacy and sensitivity in detecting RV
directly in fecal samples. The success of
ELISA used in the current study was
previously reported in similar studies on
BRV in Quebec-Canada (Hussein et al.,1995
and 1996) and in Egypt (Hussein et al.,1993;
and Abo Hateb et al., 2008). The assay was
based on the combination of two VP6
specific monoclonal antibodies. The VP6 -
ELISA wused in this study has proved the
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presence of RV in broiler chickens diarrhea
with the prevalence percentage of 15.2%
demonstrating the significant occurrence of RV
infection and denoted not only the importance
of rotavirus infection in poultry presenting
enteric problems but also lead to the isolation of
chicken rotavirus field circulating strain in SPF
chickens. ELISA results findings were similar
to those of (Bellinzoni et al, 1987) who
investigated the presence of rotavirus in a
chicken flock experiencing periodic episodes of
diarrhea.

The Electron microscopy continues
to be very important in the detection of
distinctive

rotaviruses which have a

morphologic  appearance.  Also, electron
microscopy is the most rapid and confirmed
diagnostic method for direct diagnosis of
rotaviruses. Direct electron microscopy
examination of fecal samples permits
detection of rotavirus in 80% to 90% of the
virus positive samples (Brandt ¢t al., 1981 and
Nakata et al., 1987). In the current study,
the ELISA positive fecal samples were
concentrated by ultracentrifugation then
examined by direct electron microscopy
and the result showed the characteristic
morphological  appearance of double
shelled layers of rotavirus and the wheel-like

appearance of the rotavirus particles Figures

(L.
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Virus isolation is infrequently applied
to diagnose rotavirus infections as these
viruses are difficult to cultivate in the
laboratory (McNulty et al, 1981). The
obtained results of SPF experiment revealed
that the younger group demonstrated the most
severe acute clinical signs  specially
dehydration and death faster than the middle
age group while the oldest group showed the
most prominent clinical signs of continuous
diarthea and was more resistant to severe
dehydration and death. Indeed, the clinical

signs in the experimentally infected SPF

confirmed the severity of the isolated virus.

These findings were similar to those reported
by Yason and Schat, (1987) who indicated
that older chickens more than 28 days develop
humoral immunologic responses more rapidly
than did younger chickens less than 21 days
of age and this might to due to the short time
(1 to 2 days) that virus-infected cells
developed in the villi and/or to the small
amount of viral antigen produced and
subjectéd for antigen presenting cells
(macrophages, dendritic cells, and M cells).
Alternatively, younger birds might be
immunologically immature and thereby were
unable to respond to the rotavirus antigens. If
development of specific IgA follows a pattern
similar to that with the development of serum
antibodies, repeated cycles of infection may
chicken

immunologic response that is sufficient to

develop before a develops
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protect the chicken against infection by
rotavirus (McFerran, 1981).

The molecular characterization of
chicken RV is very important in the current
study. The RT-PCR has proved its efficacy in
detecting rotavirus in the fecal samples.
Several other researches have used RT-PCR
in detection and characterization of
rotaviruses (Gouvea et al., 1993 and 1994;
Isegawa et al, 1993 and Hussein et al.,
1996).The obtained bands from RT-PCR were
detected in the accurate size 1356 for VP6
gene indicating the detection of group A
chicken rotavirus. The low number of positive
samples may be due to sample storage, loss of
intact virus particles, RNA instability and
reaction condition of primers used. After the
isolation in SPF chickens, fecal samples of
SPF chickens at 4™ and 5" days post
inoculation did not give the specific band of
full VP6 gene of 1348 bp when chicken set of
primers (Chl strain specific primers) were
used in the RT-PCR assay indicating that the
isolated chicken rotavirus may be not belongs
to the same cluster that Chl chicken rotavirus,
However, using pigeon set of primers (Po-13
primers) revealed the specific band of 470bp
not only for the fecal samples of 4™ and 5"
days post inoculation of SPF chickens but
also for the original positive sample
confirming the results of the characterization
of a mammalian like chicken rotavirus strain
from both original and SPF chickens fecal

samples.



In conclusion, in current study a high
frequency of rotavirus in Egyptian poultry
was detected using ELISA and RT-PCR,
indicating that this virus, although neglected
as an important pufative pathogen of poultry,
may has a role in the pathogenesis of enteric
disease of layers and broilers. The study
highlights the implication of rotavirus in both
diarrhea and the low performance of birds and
should be considered as an important
pathogen in a single manifestation or in
association with other pathogens contributing
in enteric problem onset. Indeed, the study
reports for the first time the isolation of CRV
from broiler flock in Egypt. Further studies on

such virus are needed to be addressed.
REFERENCES

Abo Hatab, Eman; Hussein, H.A.; El-sabagh,
1M.; and Saber, M.S. (2008). Isolation
and antigenic and molecular
characterization of G10 of growp A
rotavirus in camel. Egyptain I. Virol. 5 (1)
220-238.

Barnes, H.J. (1997). Viral enteric infections. In:
SAIF, YF. Diseases of poultry. 10th ed.
Ames: lowa State University Press;. p
685-686.

Bellinzoni, R., N. Mattion, L. Vallejos, J. L. La
Torre, and E. A. Scodeller. (1987).
Atypical rotavirus in chickens in
Argentina. Res Vet Sci 43:130—131.

Bergeland, M. E.; McAdaragh, J. P. and Stotz, 1.
(1977). Rotaviral enteritis in turkey
poults. Proc 26th West Poult Dis Conf,
126—130.

Brandt, C.D.; Kim, H-W.and Rodriguez, W.J.
(1981). Comparison of direct electron

Vet, Med. 1., Giza Vol. 57, No. 4 {2009}

microscopy, Immune electron microscopy
and rotavirus enzyme linked
immunosorbent assay for detection of
gastroenteritis Viruses. J.Clin Microbiol
13:976-981.

Brilssow, H.; Nakagoni, O.; Minamoto, N. and
Fichhorn. W. (1992b). Rotavirus 993/83,
isolated from calf faeces, closely
resembles an avian rotavirus. J Gen Virol
73: 1873—1875.

Chomezynski, P. and Sacchi, N. (1987). Anal.
Biochem. 162, 156,

Ellen, D. and Delleeuw, P. (1977). Enzyme-linked
immunosorbent assay for diagnosis of
rotavirns  infection in calves. J. Clin
Micrbiol. 6: 530-532.

El-Sabagh, I. M. (2006). Cloning and expression of
bovine rotavirus genes. PhD thesis, Dept. of
Virology,Faculty of Vet Med. Cairo
University.

El-Sabagh, 1. M.; Husein, H. A; Amer, HM.; El-
Sanousi, A. A.; Reda, I, M. and Shalaby,
M. A, (2007). Construction of A
recombinant baculovirus expressing the
major capsid protein (VP6) of bovine
rotavirus. Arab J. Biotech., 10 (2): 369-
384.

Elschner, M.; Hotzel, H.; Reetz, J.; Diller, R. and
Otto, P. (2005). Isolation, identification
and characterization of group A rotavirus
from a chicken: the inner capsid protein
sequence shows only a  distant
phylogenetic relationship to most other
avian group A rotaviruses. J Vet Med B
Infect Dis Vet Public Health.
Jun; 52(5):211-3.

Estes, M. K. (1990). Pages 1329-1352 im:
Virology. 2nd ed. Raven Press, New
York, NY.

Estes, M.K and Cohen, J. (1989). Rotavirus gene
structure and function. Microbiol. Rev.
53, 410449,

Gough, R. E., G. W. Wood, and D. Spackman.
(1686). Studies with an atypical avian
rotavirus from pheasants. Vet Rec
118:611--612.

581



Gough, R. E, G. W. Wood, M. S. Collins, D.
Spackman, J. Kemp,and L. A. C. Gibson.
(1985). Rotavirus infection in pheasant poutlts.
Vet Rec 116:2935.

Gouvea, V.; Ramirez, C. and Li, B. (1993).
Restriction endonuclease analysis of the
VP7 genes of human and animal
rotaviruses. J. Clin. Microbiol. 31:917-
923,

Gouvea, V., Santos, N. and do carom Timenetsky,
M. 1994. VP4 typing of bovine and
porcine group A rotaviruses by PCR. I
Clin. Microbiol. 32:1333-1337.

Hussein, H.A.; Cornaglia, E; Saber, M.S.and El-
Azhary, Y. (1995). Prevalence of
serotypes G6 and GI0 group A
rotaviruses in  dairy calves in
Quebec.Canadian.J.Vet.Res.59:235-237.

Hussein,H. A .; Frost, E.; Talbot,B.; Shalaby, M.;
Cornaglia, E. and El-Azhary, Y. (1996).
Comparison of polymerase chain reaction
monoclonal antibodies for G-typing of
group A bovine rotavirus directly from
fecal material Vet. Microbiology .51:11-
17.

Hussein,H. A.; EL-Sanousi, A. A.; Shalaby, M.
A.; Saber, M. S. and Reda, I. M. (1993).
Serological differentiation of group A
rotaviruses from field cases on the basis
of G-types monoclonal antibody based
ELISA in Egypt. Published abstract in
TAHRP second scientific workshop,
Cairo and Alexandria, Egypt. June 9-14
1993.

Isegawa, Y.; Nakagomi, O.; Nakagomi, T.; Ishida,
5.; Uesugi, S. and Ueda, S. (1993).
Determination of bovine rotavirus G and
P serotypes by polymerase chain reaction.
Mol. Cell. Probes, 7:277-284.

fto, I1.; Sugiyama, M.; Masubuchi, K.; Mori, Y.
and Minamoto, N. (2001). Complete
nucleotide sequence of a group A avian
rotavirus genome and a comparison with
its  counterparts of  mammalian
rotaviruses.Virus Res. Jun; 75(2):123-38

582
Vet. Med. J., Giza Vol. 57, No. 4 (2009)

Jones, R. C.; Hughes, C. S. and Henry, R. R.
(1979). Rotavirus infection in commercial
laying hens. Vet Rec 104:22,

McFerran, J.B. (1981). Immunity to adenoviruses.
In: Avian Immunology, pp.187-203.
Edited by Rose, M.E., Payne, L.N. and
Freeman, B.M., Edinburgh: Longman

McNulty, M. S., (1997). Pages 692-701 in:
Diseases of Pouliry. 10th ed. Towa State
University Press, Ames, 1A.

McNulty, M. S, G. M. Allan, and R. M.
McCracken. (1983). Experimental
infection of chickens with rotaviruses:
Clinical and virological findings. Avian
Pathol 12:45—54.

McNulty, M. S.; Allan, G. M.; Todd, D. and
McFerran, I. B. (1979a). Isolation and cell
culture propagation of rotaviruses from
turkeys and chickens. Arch Virol 61:13—
21.

McNulty, M. S.; Allan, G. M., Todd, D,
McFerran, J. B. and McCracken, R. M,
(1981). Isolation from chickens of a
rotavirus lacking the rotavirus group
antigen. J Gen Virol 55:405—413.

McNulty, M. S.; Curran, W. L.; Todd, D. and
McFerran, J. B. (1979b). Detection of
viruses in avian faeces by direct electron
microscopy. Avian Pathol 8:239—247.

McNulty, M.S. (2003). Rotavirus infections. In:
Saif YM, Barnes HJ, Glisson JR, Fadly
AM, McDougald LR, Swayne DE.
Diseases of poultry. 11th ed. AMES, IA:
Iowa State University Press; p.308-317.

Nakata S.; Petrie, B.L.; Calomeni, E.P.; Estes,
M.XK. (1987). Electron microscopy
procedure  influences  detection  of
rotaviruses. I.Clin Microbiol 1987
25:1902-1906.

Reynolds, D, L., K. W. Theil, and Y. M. Saif,
{1987a). Demonstration of rotavirus and
rotavirus-like virus in the Intestinal
contents of diarrheic pheasant chicks.
Avian Dis 31:376—379.



Reynolds, D. L., Y. M. Saif, and K. W. Theil.
(1987b). A survey of enteric viruses of
turkey poults. Avian Dis 31:39—98.

Snodgrass, D.R.; Terzolo, HR.; Sherwood, D.;
Campbell, I.; Menzies, J.D. and Synge,
B.A. (1986). Eticlogy of diarrhoea in
young calves, Veterinary Record 119:31-
34,

Sugiyama, M., Goto, K.; Uemukai, H.; Mori, Y.,
Ito, N. and Minamoto, N. (2004).
Attachment and infection to MA104 cells
of avian rotaviruses require the presence
of sialic acid on the cell surface. J Vet
Med Sci.Apr; 66(4).461-3.

Tamehiro, C.Y.; Alfieri, A.F.; Médici, K.C. and

Alfieri, A.A. (2003). Segmented double-
stranded genomic RNA viruses in fecal

Vet. Med. J., Giza Vol. 57, No. 4 (2009)

samples from broiler chicken. Brazilian
Journal of Microbiology; 34(4):344-348.

Theil, K. W.; Reynolds, D. L. and Saif, Y. M.
(1986). Comparison of immune electron
microscopy and  genome  electro-
pherotyping techniques for detection of
turkey rotaviruses and rotavirus-like
viruses in intestinal contents. J Clin
Microbiol 23:695—4699.

Tzipori S. (1985). The relative importance of
enteric pathogens affecting neonates of
domestic animals. Advances in Veterinary
Science and Comparative Medicine;
29:103-206.

Yason, C.V. and K.A. Schat. (1987). Pathogenesis
of rotavirus infection of chickens and
turkeys: Clinical signs and virology. Am J
Vet Res 48:977—983.

583



Crpanal) CpSUS (o ) gadall Uig ) ug b Lina g J38 g (o R4S
‘_J._IL:JQAAJ‘J._IQJAMG*g)@?l&&r@‘téwtﬁmﬁh‘j!‘w&ﬁwc*L_'ﬂ..u:_’;iim.lm

BJAU\HZ.;.«L;-@_)L},\]'I r.._:la]lz\gls—ah})gﬂifsmﬁ
@wi_ﬁﬁglﬁiwiéﬁﬁﬂgﬁﬂ!ww

LSS () galall By ug i a5y 30 5 SN gema (35 50 J5Y o340 0l 22 JXS (e

Cpanit SoSUS (0 2008 ple Lgnend s34 la 4o 85 e Aul jall o3a cadd | Jlgudl! o Alad (pansd
— Ay B8l 5 3l 4 il — 3 0T e Gadkiall Jie 4 padl ctliiladl e yaall (G Jlgal e (G
Adinall § 3031 SLS) pladiuly deaaudll Cligall 8 gakall B g ) o g b (e RS 3 3 ) guaiall — A 5l
5Sa g Saal) aladinddy MAS y (VPE) aladh CdLall 0 5l Aladll ol S lia alisad alasinl e
O gl O o8 all il ddany (5 grinall Judduiall 5 jalilh S it pladtiuly buiadd 5 5 5SIY!
A g Jaal) ilan g il Gt oy A palt Clissall o AN CoSURY 3 o 5atily i) g dpla¥) Cilipall
o gena (Al il Oy (glaad ) (CHI) Ao sane (o (a3 Y Ad g 3wall il g il o 25255 W5
ey gaball U g ) iluu g 8 Apaal Al il 23 conia f Sy | (g gl ) (plaadl ) (PO-13)

. Ol LSS i gl 5l Jleudl

584
Vet. Med. J., Giza Vol. 57, No. 4 (2009)





